Effect of nicotine on the renal microcirculation in anesthetized rats: a potential for medullary hypoxic injury?
Cigarette smoking has been associated with accelerated renal dysfunction among patients with chronic renal disease. Conceivably, repeated parenchymal hypoxic injury, induced by nicotine-related vasomotor changes, might contribute to the progression of renal failure in smokers. Renal blood flow and selective cortical and outer medullary blood flows were determined in anesthetized rats. Changes in total renal, cortical and medullary vascular resistance were calculated. Nicotine was repeatedly infused at rising doses (50-200 microg/kg) to intact (CTR) animals and to rats chronically administered with nicotine in their drinking water (NIC). In a complementary study, nicotine-treated and control rats were subjected to medullary hypoxic stress, induced by radiocontrast and indomethacin. Chronic nicotine exposure led to lower baseline renal blood flow and creatinine clearance. Nicotine infusion induced a transient dose-dependent rise in blood pressure, renal blood flow and cortical flow, with a corresponding decline in renal vascular resistance and cortical resistance in both experimental groups. However, while medullary flow increased in CTR by up to 16 +/- 6%, it remained unchanged or even somewhat declined in the NIC group. Calculated medullary resistance reciprocally declined in CTR while it rose in the NIC group (p < 0.001). In animals subjected to radiocontrast and indomethacin, nicotine intensified renal dysfunction, associated with focal medullary hypoxic damage. Chronic exposure to nicotine selectively compromises the outer medullary microcirculation, blunting a local vasodilatory response to acute nicotine administration. Repeated acute-on-chronic exposure to nicotine may predispose to hypoxic medullary injury.